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BACKGROUND	  AND	  OBJECTIVE
• Consonant-­‐in-­‐noise perception in normal-­‐hearing (NH) listeners
critically depends on fine details in the stimuli [Zaar and Dau, 2015].
• Consonant perception tests were shown to also be sensitive to effects
of high-­‐frequency amplification and non-­‐linear frequency compression
(NLFC) in hearing-­‐impaired (HI) listeners [Schmitt et al., 2016].
• Approaches to predict consonant-­‐in-­‐noise perception data [Cooke,
2006; Jürgens and Brand, 2009] showed:
o Reasonable predictions of consonant recognition
o Inaccurate predictions of consonant confusions
• Here, a consonant perception model that accounts for consonant
recognition and confusions is proposed and evaluated in conditions of:
o Stationary noise [Zaar and Dau, 2015]
o Hearing-­‐aid signal processing
o Simulated cochlear-­‐implant processing [DiNino et al., 2016]
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PREDICTING	  EFFECTS	  OF	  HEARING-­‐AID	  SIGNAL	  PROCESSING
• 12 CVs /ba, ɡa, da, pa, ka, ta, sa6, sa9, ʃa3, ʃa5, fa, tsa/ (female speaker), mixed with
speech-­‐shaped noise at 8 dB SNR, presented to 10 NH listeners.
• Conditions obtained using Phonak Naída HAs on KEMAR: (i) unaided, (ii) default, (iii) non-­‐
linear frequency compression (NLFC), (iv) impulse noise suppression (INS), (v) NLFC&INS.
• Recognition scores:
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CONCLUSIONS
• The proposed model accounts well for consonant
recognition and confusions in all considered
conditions, including effects induced by hearing-­‐
instrument processing.
• The model could therefore be useful for
evaluating hearing-­‐instrument processing
strategies, particularly when combined with
simulations of individual hearing impairment.
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Fig.  6:Measured  and  predicted  confusion  matrices  in  the  NLFC (left)  and  
NLFC&INS (right)  conditions.
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”Split”	  Middle “Zero”	  Basal
Fig.  1: Scheme  of  the  proposed  consonant  perception  model.
Fig.  2:Measured  and  predicted  grand  average  
consonant  recognition  scores
Fig.  3:  Measured  and  predicted  consonant-­specific  
recognition  scores
Detailed  consonant  recognition   Consonant  confusions
Average  consonant  recognition  
Fig.  4:  Measured  and  predicted  confusion  patterns
Fig.  5:  Measured  and  predicted  confusion  matrix  
(averaged  across  SNR)
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• Data from DiNino et al. (2016): 16 vowel-­‐
consonant-­‐vowels (VCVs) /aba, aga, ada, apa,
aka, ata, afa, ava, atha, asa, aza, asha, aja, ama,
ana, ala/ in quiet, presented to 12 NH listeners.
• Cochlear-­‐implant (CI) simulations obtained
using appropriate noise-­‐vocoding [Litvak et al.,
2007], see Fig. 7.
Fig.  8:Measured  and  predicted  confusion  matrices  in  the  “Split”  Middle (left)  and  
“Zero”  Basal (right)  conditions.
Fig.  7: CI  simulation  conditions
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